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L (Currently Amended) A rotaxy die apparatus for use with a first 
rotary die having a &st axis of rotation and a second rotary die having a second axis 
of rotation parallel to the first axis of rotation comprising: 

abase; 

a plurality of elongate columns, each column having a first end axid a 
second end defining a path of travel along a length thereof; the first end of each 
column mounted to the base in spaced relationship to one another; 

at least one cross member positioned transverse to the first and second 
axis of rotation, each cross member movably engaged with respect to at least two of 
the plurality of columns fox movement along the path of travel; 

a first modular die support mounted directly to the base separate and 
independent of the plurality of columns^ the first modular die support in a location 
spaced fix>m the columns, the first modular die support p r o v id in g exclusive suppoil in 
sole roll ing en^gement with and solely maintaining the first rotary die in_a_stationarv 
rotary position vertically upwardly^ horizontally transverse to the first axis of rotation 
and longitudinally along the first axis of rotation with respect to the base and 
independent of the columns thfiijugli ii^lliiig e.ngagi^mi;.i i t witli t liL". fT i v t if i ii ^ j i iy 
indep e mdent of the eolunms ; and 

a second modular die support mounted to the cross member in a 
location spaced from the columns, the second modular die support adjustably loading 
force between the first and second rotary dies while in exclusiv e rolling, vertically 
downwardly pressing engagement with the second rotary die. 

2. (Cancelled) 
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3. (Withdrawn) Tlie apparatus of claim 1 wherein the first die is in 
rolling engagement with the second die. 

4. (Withdrawn) The apparatus of claim 9 wherein the first rotary die 
further comprises a Gxsi end surface and an opposite second end surface, the first die 
having a radially raised flange adjacent to the first and the second end surfaces. 

5. (Withdrawn) The apparatus of claim 4 wherein each of the raised 
flanges defines a shoulder opetably engageable with the corresponding rollers, of the 
first bearing and the second bearing of the first modular die support to limit linear 
longitudinal translation of the first die along the first axis of rotation. 

6. (Withdrawn) The apparatus of claim 5 wherein each of the raised 
flanges defines a shoulder operably engageable with a contssponding end of the 
second die to limit linear longitudixxal translation of the second die along the second 
axis of rotation. 

7. (Withdrawn) The apparatus of claim 1 wherein the cross member 
further comprises a first cross member and a second cross member, the first and 
second cross members positioned on mutually exclusive, opposing sets of columns 
located in spaced relationship with respect to one another. 

8. (Withdrawn) The apparatus of claim 1 further comprising a pressure 
member operably engaged with the cross member for selectively adjusting the 
position of the cross member along the path of travel. 
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9. (Withdrawn) The apparatus of claim 1 wherein the first and the 
second modular die supports each exclusively comprise a first bearing assembly and a 
second bearing assembly positioned in longitudioally spaced locations adjacent each 
end of the corresponding first and second rotary dies^ each bearing having at least two 
rollers with axes of rotation exiending substantially parallel to one another and each 
roller angularly spaced fiom one another with respect to the axis of rotation of the 
coxresponding &st and second rotary dies. 

10. (Withdrawn) The apparatus of claim 1 wherein the first rotary die 
and the second rotary die each further comprise a first end surface and an opposite 
second end surface, each die having an elongate joiunal extending ttom the fijt^ and 
second end surfaces along the axis of rotation; and 

the first and second modular die supports each further comprising a 
pair of cylindrical roller bearings independent of and spaced from the columns 
positioned along the axis of rotation, each cylindrical roller bearing operably engaged 
with one of the journals for pemiitting free rotation of the die about the axis of 
rotation, 

1 1 . (Withdrawn) The apparatus of claim 10 further comprising at least 
one spacer positioned between the first and the second modular die supports. 

12. (Withdrawn) A rotary die apparatus comprising: 

a frame having a base, a plurality of elongate circular columns having a 
first end and a second end defining a first axis of movement along a length thereof, 
the first ends of the columns removably mounted with respect to the base and the 
second ends of the colmims removably moxmted with respect to a cover, at least one 
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cross member, the cross member movably engagable with respect to at least two of the 
plurality of circular columns for movement along the first axis; 

a first rotary die haviiig a first axis of rotation, the first die having a first 
end surface and an opposite second end surface, and a raised radial flange adjacent 
the first and secotid end surfaces; 

a second rotary die having a second axis of rotation positioned in 
siibstantially parallel alignment with the first axis of rotation and roUingly engaged 
with the first die, the second die having a first end surface and an opposite second end 
surface positioned axially inward of the radial flanges and operably engaged with the 
radial flange of the first die to limit linear translation of the second die along the 
second axis of rotation, the cross member positioned transverse to the second rotary 
die having the second axis of rotation; 

a first modular die support removably moimted directly to the base in a 
location spaced fix>m the columns, the first die support having a first bearing member 
and a second bearing member, the second bearing member s^arated &om the first 
bearing member along the first axis of rotation, the first and second bearing members 
each having at least two rollers each roller having an axis of rotation substantially 
parallel to one another and angulariy spaced from one another with respect to the first 
axis of rotation providing exclusive support vertically and horizontally transverse to 
the first axis of rotation through rolling engagement with the first.rotary die, at least 
one of the first aini second bearing members operably engaged with the raised radial 
flange to limit movement of the first rotary die longitudinally aloi^ the first axis of 
rotation; and 

a second modular die support removably mounted directly to the cross 
member in a location spaced fix)m the columns, the second die support having a first 
bearing and a second bearing member, the second bearing member separated fiom the 
first bearing member along the second axis of rotation, the first and second bearing 
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members each having at least two rollers in exclusive roUitig vertical downwardly 
pressing engagement with the second rotary die, each roller having an axis of rotation 
substantially parallel to one another and angularly spaced from one another with 
respect to the second axis of rotation. 



13. (Currently Amended) An improved rotary die apparatus for use 
with a first rotary die having a first axis of rotation and a second rotary die having a 
second axis of rotation, the second axis of rotation parallel: to the first axis of rotation, 
the apparatus having a base, a cover opposite the base, a pair of opposing cross 
members positioned transverse to the first and second axis of rotation, the cross 
members moveable between the base and the cover, and a pressure member operably 
engaged with the cover and the cross members, the improvement comprising: 

four clongfate rods columns having a first enH anH a f^nnA PnH tK^ 
end moxmted to the base parallel and spaced from one another, and the second end 
mounted to the cover defining a length, the rod* columns having a uniform cross 
section along the length between the base and the cover; 

a first modiilar die support having a first bearing and a second bearing 
positioned spaced from one another with respect to the first axis of rotation, each 
bearing mounted directly on the base in a location spaced fi-om the rods columns. 
each bearing having at least two rollers, each roller having an axis of rotation 
substantiaUy parallel to one another and angularly spaced from one another with 
respect to the first axis of rotation, the rollers piwidlng ^ixcluslve suppuxt in sole 
rolling e ngagement and solely -maintaiTi ing the first rotarv die in a stationary rotary 
position v ertically upwardlv. horizontally transverse to the first axis of rotation and 
longLtudiixally along the first axis of rotation with respect to the base and independent 
of the columns, the rollers th nn ugh r n lllng ftngagftm ftn^ ^^l i » > i ir- fi F^» ■■ , " ^j >. y .. i;. . ^n 
pjjerable engageme nt with a raised radial flange on each of a first and a second end of 
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the first rotary die to limit line ar translation, of the first rotary die along the first axis of 
rotation indspi^nricn f! n f f l ip , f i n lnw ii g; aad 

a second modular die support having a first bearing and a second 
bearing positioned spaced firom one another with respect to the second axis of 
rotation, each bearing mounted to one of the cross members spaced firom the colunms 
to be xuUinglV cnfeAged- in rolling engagement with the second rotary die. 

14. (Cancelled) 

15. (Currentiy Amended) The apparatus of claim W^H wherein the 
second die further comprises a first end and an opposite second end positioned axially 
inward of the raised radial flanges, each of the first and Ae second ends operably 
engagable with the adjacent radial flange of the first die al o ng the first a^cis of r o tation 
to limit linear translation of the second die along the second axis of rotation. 

16. (CuiTcntiy Amended) The apparatus of claim 13 wherein the first 
and second bearing of the second modular die support comprise at least two rollers, 
each roller having an axis of rotation substantially parallel to one another and 
angularly spaced fiom one another with respect to the second axis of rotation, the first 
and the second bearin gs in rolling engagement with and solely maintaining the second 
rotary die in^ a ^ftg^tinnfl rv rotary position in a horizontal direction transverse to the 
second axis of rotation. 

17. (Previously Presented) The apparatus of claim 13 wherein each of 
the first and the second bearings of the second modular die support further comprise a 
cylindrical roller bearing for rolling engagement with a journal on the second die. 
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Claims 18-35 (Cancelled) 

36. (Cancelled) 

37. (Withdrawn) The rotaiy die apparatus of claim 1 wherein the 
elongate columns aie unifomi and circular in cross section along the length. 

38. (Cancelled) 

39. (Withdrawn) The rotary die apparatus of claim 12 wherein the 
elongate colmnns are uniform in cross section along the length. 

40. (Withdrawn) A rotary die module for use with a first rotary die 
having a first axis of rotation and a second opposing rotary die having a second axis of 
rotation, the rotary die module comprising: 

abase; 

four parallel elongate rods having a first end and a second end defining 
a first axis of movement along a length thereof, the first ends of the rods mounted to 
the base, the rods spaced wrfh respect to one another defining two pair of opposing 
rods with one pair of rods adjacent each end of the base, the second ends of the rods 
mounted to a cover, the rods having a uniform cross section aloixg the length between 
the cover and the base; 

a pair of opposing cross members, each cross member positioned on 
one pair of rods and extending transverse to the first and second axis of rotation, each 
cross memb€3r movably engaged on the rods for movement along the first axis of 
movement; 
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a fiist modular die support having a first bearing and a second bearing, 
the second bearing positioned spaced Gx>m the first bearing with respect to the first 
axis of rotation, each bearmg having at least two rollers, each roller having aix axis of 
rotation substantially parallel to one auother and angularly spaced from one another 
with respect to the first axis of rotation, each bearing attached directly to the base 
spaced from the columns, the first die support providing,exclusive support vertically, 
horizontally transverse to the first axis of rotation and longitudinally along the first 
axis of rotation through engagement -with the first rotary die, the rollers of at least one 
of the first and second bearings operably engaging a shoulder defined by a raised 
radial flange on the first rotary die to limit linear longitudinal translation of the first 
rotary die along the first axis of rotation; 

a second modular die support having a first bearing and a second 
bearings the second bearing positioned spaced from the first bearing with respect to 
the second axis of rotation, each bearing having at least two rollers, each roller having 
an axis of rotation substantially parallel to one another and angularly spaced from one 
another with respect to the second axis of rotation, each bearing directly attached to 
one of the cross members spaced fiiom the rods to receive and rotatably engage the 
second rotary die; and 

a pressure member engaged with the cover and the cross members for 
controlling movement of the second modular die support along the first axis of 
movement. 



Claims 41-45 (Cancelled). 



46, (Withdrawn) A rotary die apparatus comprising: 
abase; 

a lower die support bearing mounted directly to the base; 
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a first elongate rotaiy die rollingly supported on the die support bearing; 

a second elongate rotary die rollingly supported with respect to the first 
rotary die, the first ajod second rotary dies having a Tnavimum outer diameter; 

a plurality of elongate colximns mounted directly to the base, at least 
two pair of coluirms, each pair positioned adjacent opposite ends of the first and the 
second rotary die, each column of each pair of columns spaced from one another by a 
distance greater than the maximum outer diameter of the first and second rotary dies 
with sufiScient clearance to allow removal and replacement of at least one of the first 
and second rotary dies longitudinally between one of the pairs of column^ 

a cross member extending between and movably engaged with one of 
the pairs of colmnns; and 

an upper die-support bearing mounted to the cross member for rolling 
engagement with the second rotary die. 

47. (Currently Amended) A modular rotaiy die frame aooaratas for xise 
with a first rotary die having a first axis of rotation and a second rotary die having a 
second axis of rotation parallel to the first axis of rotation comprising: 

abase; 

a plurality of independent elongate rods columns, each rod having a first 
end and second end defining a path to fif travel along a length thereof, the first end of 
each rod column mounted to the base in spaced relation to one another; 

a cross member engaged with at least two of the plurality of rods 
columns for movement along the path of travel; 

intcrehangcablc modulax die suppoits adaptable fui luw and higli speed 
jXfVMV die a p plieatlcms a first modular die supT^ort interchangeable between a low 
Speed die support operable below 600 linear feet perminicte and a high speed die 
gupport operable above 600 linear feet per minirte and a second modular die support 
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interchangeable between the lo w speed die support and the high speed die support 
adaptable for la ^ i^ jjud high speed lOVixy die applicAtioiu, Uac iti tc iehangflabl e-TOtaiy 
die Au^jpoits havijog a the fiist modular rotary die support mounted to the base spaced 
from the oolumng in exclusi ve sole rolling engagement with the first rotary die, the 
first modular die support solev maintaining the first rotary die in a stationary rotary 
:^_itlQH :with respec t to the base independent of the columnR artH ^ thft <^r^rt^ 
mpc^ay mtary die support mounted to the cross member spaced firom the cnliimnQ in 
exclusi v e rolling engagement with Ae second rotary die to solely maintain the second 
XOtarv die in a stati onarv rotary position in a horizontally transverse direction with 
respect t ojhe second axis of rotadon independent of the cnh imn^ 

48. (Withdrawn) The modular die frame of claim 47 wherein the first 
and the second modxxlar die supports are ad^rted for low speed applications. 

49. (Currently Amended) The modular die fr ame apt>amtus of claim 47 
wherein the first low speed d ie support a nd t he seewnrl mrtilt^U r ri i >. ^ ii pp nii* ^ r j ^ . 1 i 
fiu-ther comprises a first bearing assembly and a second bearing assembly positioned 
in longitudinally spaced locations along the »cs axis of rotation of at leafrtone of the 

first and the second adjaee i rt in i sa c M eii il nf t l i f. ci " i - ftp» -, . ^ i - iT, . g f ^^ ^ ^ pm . ] 5i"f ffud mt ary 

dies, each of the first and the second bearings havii^g at least two rollers with axes of 
rotation extending substantially parallel to one another and each roller angularly 
spaced firem one another with respect to the axis of rotation of the correspondin g first 

50. (Currently Amended) The modular die frame apparatus of claim 4Q 
wherein the first rotary die fiuther comprises a first end surface and an opposite 
second end surjEace, the first die having a radially raised flange adjacent to the first and 
second end surface s, the first and the second bearing rollers operablv engage the 
corresponding raised r adial flanpe along the first axis of rotation to limit linear 
translation of the firs t rotary die along the first axis of rotation. 
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51. (Cancelled) 

52. (Currently Amended) The modular die Aamg apparatus of claim 50 
wherein the second rotary die includes a first end and a opposite second end 
positioned between and operably engaged with the raised radial flanges along the 
second axis of rotation to limit longitudinal translation of the second rotary die with 
respect to the first rotary die. 

53. (Currently Amended) The modular die fetmc annaratus of claim 47 
wherein the high speed die support further comprisesLa cvlindrical roller bearing 
operablv engaged with a f oumaj extending from a first end and a second end of at 
least one of the first and the second rotary dies along the respective rotary die axis of 
rotation intel ' ehanp ^e able die aup|w i i^s are. ai!tA| T *i!u4 fm - Tngl i mt j ir y ri i >. m t a ti rji i ^l ^| i rirH<. 

54. (Ctrrrently Amended) The modulai die fl<une of claim 53 A 
modular rotary die apparatus for use with a first rotary die having a first axis of 
rotation and a second rotary die having a second axis of rotation parallel to the first 
axis of rotation comprising: 

abase: 

a plurality of independent elongate columns, each column having a first 
end and second end defining a path of Itavel along a length thereof- the first end of 
each mounted to the b ase in spaced relation to one another: 

a cross member engaged with at least two of the plurality of columns for 
movement along the path of travel: 

a first modiJar die support interchangeable between a low speed die 
su pport operable below 600 linear feet per minute and a high speed die supp ort 
operable above 600 linear feet per minute and a second modular die support 
ittterchaneeable between the low speed die support and the high speed die support, 
wherein the first and the second modular, die supports are the high speed die supports. 
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ajxd wherein the first rotary die and the second rotary die each further comprises a first 
end surface and opposite second end surface, each die having an elongate journal 
extending from the first and ^ second end surfaces along the respective axis of 
rotation; and 

the first and the second modular die supports each fiirther comprising a 
pair of cylindrical roller bearings independent from and spaced from the rod* columns 
positioned along the respective ajtis of rotation, each cylindrical roller bearing 
operably engaged with one of the journals for permitting free rotation of the respective 
die about the respective axis of rotations. 

55. (Currently Amended). A modular rotary die feaitte apparatus for use 
with a first rotaiy die having a first axis of rotation and a second rotary die having a 
second axis of rotation comprising: 

abase; 

a plurality of independent elongate rods-^hmms, each rod column 
having a first end and a second end defining a path of travel along a length thereo3£ the 
first end of each rod coJtmm mounted to the base in spaced relation to one another; 

a cross member engaged with at least two of the plurali^ of rodsr 
columns for movement along the path of travel; 

iiitejcljumacabie a first modular die support mounted to the base in 
spaced rel ation to the columns and ^.second modular die stqjports moimted to the 
cross member in spac ed relation to the columns, the first modular die supp ort fbr 
cxclusi'v el^ solely maintaining a nd cnaaaeablv fei^elviiT g th e fi rst and second l otary 
die^ in a stationary rotary position with respect to the base ind€t>endent of the 
columns, the first and_the second modular die supports each interchangeabJe between 
at least t wo rollers, each roller having an axis of rotation substantiallv parallrf to one 
another about the respective rotary die axis of rotation, at least one of the rollers 
operablv engaged with a raised radial flange on the respective rotary die and 
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cylindrical roller bearmgis opei ablv engaged with journals extending from the 
respectivejptary die, and second die suppoxtg ar^ intcidMjugc^Ablc b& t wceu bediiiig 
r ollers opcrabl^ engaged witli a raised radial flange uu al IlaaI uul. uf djio Cial aud 
>5ccond ro tary dic& and c^jflLuJiical luUu bMirngs - operably engaged vvi t h journals 
extcndina Hum LUe r o tary dies. 

56. (Currently Amended) The modular rotary die ftame appargtus of 
claim 55 wherein both of the first and the second modular die su pports comprise one 
of the intefr^Tianpf-si Mc bearing rollers and the cylindrical roller bearings- ^mpprnf- 
beai - Ing loUejs opuaU^ engaged wiQi die laL^uJ ladlal fl^u^gt cadi fiutlici c o n^pAi3>e a 
first bcai - ing and a second bcai ' mg posiUoued in spacol icladun to the xuds, each 
bcaiiag Laving at Ica&t two lollers widi axcA of notati o n subs t antially pai ' allel io on e 
an o ther and e.acU lullcr ansulaily Apaced fi o m o ne another wltli i - espect t o the axis of 
r o tation of the jGjis e and the second r o tary di csr 

57- (Currendy Amended> The modular iutai^ die flame of claim 55 A 
modular r otary die apparatus fei:iise with a first rotary die having a jRrst axis of 
rotation and a seco nd rotary die having asecond axis of rotation comprising: 

abase: 

a Plurality of independent elongate columns, each column having a first 
end and a second end defining a p ath of travel along a lenetb_thereo£ the first end of 
each col rnnn mounted to the base in spaced relation to one another: 

a cross member engaged w ith at least two of the plurality of columns for 
movement along the pa th of travel: 

a first modular die support and a secx)nd modular die support in sole 
rolling e ngagement and solely maintaining the respective first and the second rotary 
dies in stationary ro tary positions with respect to the base, the first and the second 
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modular die supnorts ea<^h iTiterehan geable between at least two rollers, e ach mller 
havipg an axis of rotation substant iallv parallel to one another about the respective 
rotary die axis of rotation, at l east one roller operablv engaged with a raised radial 
flange on the re^ecti ve rotary die and cylindrical roller bearings oper^blv en gaged 
with loumals extendin g from the respective rotary d;e, wherein the cylindrical roUer 
l ^ . arings fiiU auJ dn^ accoaJ die supp o rts cylLidi ' iiial l o llu buumgA opcidbly engag ed 



with journals -fiarther comprise a first bearing and a second bearing positioned in 

spaced relation to the rod? colmnns- each bearin g havAjuia a cylindrical roller beAjtiug 
fer-onerablv engaged engagement with the respective j ournals. 



die having a first axis of rotation and a second rotaiy die having a second axis of 
rotation pai^el to the first axis of rotation comprising: 
abas^ 

a plurality of elongate columns having a first end mounted to the base 
and a second end; 

a cross member positioned opposite the base operably engaged with at 
least two of the columns adjacent the second ends; 

a first modular die support mounted to the base spaced from the 
colimms and a second modular die support mounted to the cross member, each 
modular die support including a first bearing member and a second bearing member 
positioned in longitudinally spaced locations along the respective rotary die axis of 
rotation, each bearing member including at least two rollers with axes of rotation 
located in angularly spaced positions with respect to and parallel to the respective 
rotary die axis of rotation, the first modular die support bearings in sole rolling 
engagement with the respective first rotary die and solely maintaining a stationary 
rotary position of the first rotary die with respect to the base independent of the 
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columns througjt operable engagement of at least one of the first modular die support 
bearing rollers with a raised radial flange on the first rotary dies. 



59. (New) A modular rotary die apparatus for use with a first rotary 
die having a first axis of rotation and a second rotary die haviiig a second axis of 
rotation parallel to the first axis of rotation comprising: 

abase; 

a plurality of elongate columns, each column having a first end mounted 
to the base in spaced relation to oixe another and a second end; 

a cross member engaged wiUi at least two of the plxxrality of columns; 

a first modular die support mounted to the base and a second modxilar 
die support mounted to the cross member, the first and the second modular die 
supports each including a first bearing and a second bearing positioned in spaced 
relation to the columns and spaced in longitudinal relation from one another along the 
respective rotary die axis of rotation, each of the first and the second bearings 
including a cylindrical roller bearing spaced firom the columns in sole rolling 
engagement with the respective first and the second rotary dies through a journal 
extending from each end of the respective first and second rotary die, the cylindrical 
roller bearings solely maintaining a stationary position of the respective first and the 
second rotary die with respect to the base independent of the columns. 
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